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(54) SlUCON OXIDE FILM FORMING METHOD 



(57) Abatracfc 

PURPOSE: To easily form a silicon oxide film having 
partially different film thickneee only by a film 
fomiing procsss. 

CONSTITUTION: When fbmiing a aillcon oxide film on a 
substrate by a plasma CVD method using organic silane 
gas and oxidizing gas, the film formation Is performed 
by parliaBy changing the temperature of substrate 
surface. This partial temperature change on the 
substrate surfiaoe can be acNeved by heating on 
irradiating a part 4 of the substrate surface with a 
laser beam 27 or a strong light beam or energy beam. 
Also, if a conductive pattern 4 Is Ibnned on the 
substrate 1, then the temperature of the substrate 
surface may be partially heated by applying a cument or 
providing a closed loop circuit pattern for a conductive 
pattern 4 and then applying an Induced current thereby 
partially heatir^ the temperature on the sutsstrate surface. 
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[11^312] mu&iiR(Dmmo-mz\^--^%m^mftiLxmmt^ztiz^^}.misi^m0^&^^i^mzmittsii:h 
■ ^i^izmt^itumm-i \zmwt(0'>'j=iymitm<Dmmy5'Mc 

[tmrni m^&m<mm±izmm^f^^->mz.^m'^. mmm\i/^^-y\zm^i^^itztizj:i). sisg®<D 
'&m^u'p^mzmt^^^m>i^muztiWiC)iy')^>mitmof^mi5iiio 

[ii*«5] mtimm^/<^-yii<m)u-:fm&f<^->xh^m^.mm)i^-zf^^/^^-yizmmm^iAt:itiz 
M.m^mmoi^^^^i^(fyizmt^itm^m^\ztim<Di^'j^:ymitm<Djs.my5^o 

[11*316] mi^mi^y^iSxtLX. xh^x5^;i.:j-;uv:>g>y^h. vx5^juv7>. h'Jxh^i>i/^>s xh^x^^^Uv 
7iM5a)L^■rtL*^-olCIB«fl)vU=l>^^bll(DJiEM:^^^o 



[0001] 

imM±<Dmm^m:^%Bm.iy^)^:yMim<Df$.myjmzmL.i^\zmmh'^:^i^7.^(.i>^T.TFTm^ 
^y-^y-')'7xmmm\zmi^i^^^'y')^>mitm(Dmmi5^izmt^o 

[0002] 

[^^3^5^D^^rT]^^^.TFT^^^i^fc^s^*^scDl^^ilcfca^T.$6e)ltLT^£a(4oo°cl^^T)■c^J!^M^ 

>^<b)l^i$)l-r-5Ji^. ^W^'p>i37.tmt\tiS7.t^mi^tz:f^X^CVD)ii{Chem\ca\ Vapor Deposition) ;4 
ICcty^iE^•^^(737!)<}^^LL^C(!:;!)<ftlt)tLTL^•a(Plasma TEOS Process for Interlayer Dielectric Applecations: 
Soled State Technology, pp. 1 1 9—1 22(1 988) /Characteristics of Plasnna— Enhanced— Chmical—Vap 
or— Deposition TetraethylorthosilicateOxide and Thin — Film— Transistor Application: JapanJ. Apppl. Phy 
s. . Vol. 31, pp. 4570-4573(1 992))o 

[ooo3}tmx\ t^u v'>'^7r^x>r^Th'J^7.Sttil^fta^tL^<fe^^^*#^*gg|::^Jt^rli. i «i(DSte±uia« 

miiiL±(D7'fU7.iwmt^tzif). mi^izmm<r)mtj:h'y')zii^mimi)<is^wtj:m^i)<&i,o m^n. siHEcDje^s 

tmm^-mTFT(o^-mmmt.im^±x•m^m=^^'f^^y'^(D^mmt^mmzi^mt^m■^tJ:t:t<^^^ 
Mil*. 'iit^tiWiiz^^i^')^>Mitm(r>nmjLm(D-mx'$)^o miia) izifit^oiz. ±ic/<-7>i]-h 

ll2A<ff^)?)c^;h,.^■<D±IC7KUvU=l>lcJ:§flt>^/\°^->3fccfel;4A<ft$fiE^*trL^-Sc/^°^->^ 

3>K<bM^ pj$L. f^^->4±izitmmomi^'>')^>mitm^mfS.-t^o *-r. mi(b) iz^.t^oiz. ^sicts- 

^j:J5i«^©$/Ua>K<blR5$filtl81-*.3)?lc.^(c)lc^t-cfc5lc.7;j-HUV<^77^-^(Cet:yilli^^<L^^ 

itSL/i;xh6-etta-ri)s » ^n*x.y^>^/-r§:iiirj:y/^^->4±0isis[*«'>aFi*r.a7(d)(r*r<):7'EP. 
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mm(r)mt)ii>iy')^>mitmmfSiLx^^<D^iBit^noi^^t. mmm<DtiimizMfToztt<X'^m.mm(D 
fiim^±cho-^^iz.mmmma)Tmmn\i.immLx^^tfyizmmomtji^iy')^>mitmii$.mti)y5^ 

i)mmzuM^mw■6-A9643^'J^m)o ' 

[0005] 

mmi}m-^L^ott^mm}±^(D^oiz.^'Amzmm(Dmti:^iy')^ymitmt<tZ''mu^ 
j^^--><fjLm.:'^^y^y^'jimm^mmLxn5'Z^wt<&^).jimm^'^\z-S:<^m 
[ooo6}:^mMit±tm^iim(j)mm&mikt-<<tiit^Mz^(DX'm. ^^6^\zmmo>mui>iy'ju>mitm^m 
mjimmxmmzM^x^^iy*)zi:ymitm(Df^imy5iimm%>:it^stfiitt^o 

[0007] 

im^^mi)it^tzif)o^m:$^mm(Diy')^>mimof&mi5mt.miR±{zi^')^ymi^^ 
x.mmm(Dmm}^m^^^6^izmit^ittz^mx\ ^Wy^yiip^tmimnxt^mi^tzzf^x-^cs/Dmiz^^yy') 
ri>Mitm(OfSLm^m\'i:<oztizM±tism<mfS.^H^o 

[OOO8]:$:||0J(DvU=l>K^b)l<7)^$M:^j^lcfca^r.MHSffi©*iS<D-e5lc^-+F3lc«$!^S^ 

[0009];$:^BJ(DvUa>K^bll(DJ$^l:^;^|cfcL^T.MI2SS(DgiS(D-a5IC3t3t*fcl*x;^;^ip-t^ 

[0010]*SgB^(7)v■J=l>^^bll(7)i^EM:^^ICfcU^T.MIB««*<g®±IC««tt/'?^->^^i^Sii^.^^m^±/^ 

[001 i];*:fgB^(7)v'j3>ii^bii(7)fiEM:5j£icfcL>T, mtimm^i^^^-^tmi^-zf^^ji^-^xh^m^. mm 
)\^-:fm^j^^^y\zmmm^iiAtzt{zM.^mmm<D^^^^^t^izmitt^it^^oizLxtn\ 

[001 2]*f|BJ<Dv'Jn>^^bll(D/$ll:^;4lcfclNT. HiIlSW«lv7>**X<tLT. Th^x^^^u^f^uvi/UWh. S^x^ 
;Uv7>. hUxh+vv7>. xh7X5^;Ui/^Dxh7VO^+^>fc J:i;xh7P'^^^^^ 
^?^F;t^i»1«*fcl*2Sl^^±*fflL^«»Zi:A<r'^-So 
[0013] 

iwmmmi^'7>ij7.tmmiixt^mi^tcy^x-7cyDmzMx^t)zi:ymitm^f$.mt^m'^.mm 

^m^nm<:k^<.mmmmum^m<t^tf^mmj^^m'px'^.mwimm^m^is.<t^tf$.mmj^^mmx^ 

i>oMt.^w^^>i37.o5.fi^±f&^X'S>i>mitiy')=i><ommw<D^u^co^ 

l>fcfti:%^t)*i*o *feB-SliC(7)<fc5'5failill-*i||®$*i«)*0)7?li)5El^/»<. ««;MJt«c#tt$fflaW(cipJfflLT, Sffi 

a®^a^^fi*)lc^^b$it^C<tlcJ;y|lIiA<gl^^^6<J|cS/J:otcvUa>^^bll;b<^#t>tL 

[ooi4]0ijili, *|5a®©-g|J(cb— ?i3te*fclix:^J^:^^-t'-A§|^8P.|^LTgU^^MItJlDlftLTt=fc<. S 

)i'-:fmmf^^-y\zLxmmm^^^itztizMm^mm)^m^^^i^izmmLxt.i:i\i^th<Dm-^\zt.^^ 
^xi'^\zmi^'y')^:ymitmii^!&m$H^(ox.>2^mu§f^'Aizmm<Dmu^^^ 

[0015] 

loo^6vmmm^)za)mmmx\ts is^7.ii^Wi±izBmtstitz/^^-y±izmmi}<mu^i^f}zi:yMimi^mtm 

^iz-oi^xmmt^o 

[001 7]Ml(a) lCvU=l>K<bll(75fiEll|Il(7)«^SBiffilll^^F-r„ ^(D^f^M^mit. **^XSffii1 ±|C/<-X=l-hll2 

ic*rj:3ic, /^^->3±ii)iiii^ji<. fi^-y4±\mm^m<Lxiy^j^>mitm5ifSLmt^o 

[001 8]*-r. m\^7nt^oummmzfyX-7cyDi^m^mi\ t-'^-^<p^m^^tz&nt^}l^-^ ^ izwimm^^ 

1 6^isyf4itT»«iSjt25o°cic^^t'S, c(7)^, m orti*. M^m^Q 1 4*NbES7K>^(E*i*-r)$ffl 

L^r»m•r'5o ^«V7>**XtLr»*xh7X^;U;i-;UVv'J^'rh(TEOS)^. mimiS7.tLX\tmmt:mi\ wtlf) 
<D**7.^;g^LT:b*XSAP 1 3*^b^AL. HIS jStm3I1 7(C}t^^Hf=**7>fi^i|SgvA''7-:^b-h^^^*7-h*m®1 2 

J;dlcb--tf aj ^^iSSLT . U-if 3t5lg1 5*>b/^^->4lzJttLTb-if 3t^27$!!gS*L4*j!»<f)«^ 
[0019] 
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TE 0 SSEQ C s c c m) 


8 


^gJSa C s c c m) 


1 0 0 


BE» (Torr) 


0. 8 




1 5 0 



[0022]±ieill)S<5iJl lC^3L^TIi. S1fi;gg^250°ClCiSSL. SP^^WlC^itjl OO°Cii;<^i:'S)J:ai:iA0flfiLfcA<. IS^ jgg 
[0023] 



[^2] 





^eaft (nm/m i n) 


2 50 


4 2 


300 


30 


3 5 0 


2 2 


4 0 0 


1 6 



[OO25]M3I^i^'J=l>K^b)lJ$llHJj<DS1S0¥® EI^ mi (a) (CM30)A-A' H^mmm^Tjkto CCD^SfiEHSffi 
l*s **7XS«1±|CK-Xn-hli27!)<)?E^$tls -^•(D±ICAlA^b^^i)el!K/•?^->7A<^tlj|Cff^J$$+lTt^§, 

mm^Wiiz-^Lx. M4 (b) / <^->7\z^^$m^¥mitth<i:oiz. vu^^^^bus^jiicii-r-So 

[0026]^-r. M2ir:S^Lfc<fe7'Jj:;f li;W:^7XvcvD^fi<7)*«7n;u^-i 1 {z^mmmme^^ 

->7A<<te<DS|l»J:yi|i?)100°ca;<?EC*J:dlC.Ml^*-^'<^->7(7)p4ffi7alC«E$Jin^T«35^3S 

[0027]|»b*iy-'>'j3>i?^b)»5l*. M4(b) J:5(-. /^^->7±(D)!gll*<»<. fflJtDW^i'rolBlff 3b<IlLNi/'j3> 

^^bllT'fcy. 1 lHl(DJilt)ilcJ:i-jSffi^¥ffl^b-ri)C«!:A<T'^fco 

[OO28]±IBII^60lJ2|cfc^L^rld:.Al/^^^->A^*ff$J$^nfc*«lcv•Ja>^^bll^J$MLfc*^^#mtt^^*^^^^ 
[0029] (llJiisiJS) C(7)|lli(50yrM*. ¥ffl<b1-4fcftlcvUa>K<bM* J$)S1-'51i^(COL^Tl^ 

[0030]M(^v'J=l>K^bM(Dj5E)lBU0)Sffii(D¥SIII^7r-ro 15(DB-B' ^Bf® l4M4(a) tmWXi)'-). tO^I^ 

mmmz^Lx.mib)iz7i^t<i^'?iz.^i^->7izj:mm^wmitt^j:oiz.iy'j^>mitm5^f&^ 

[0031 ]*-r, m\Z7Ftm^(0A.W^^->mmLX. miZ7r^tJ^vtj::^^ti:m)\^--^/<^->7b^f^f$.t^o Z0 

^oumji^-zf/i^-^ibit.mizTFLtz^ot^mm^^zf^x^csfD^mpiX'f^^ 

isam^^^o zotzif). mm^imLxm^i^Attj:<xi,. mib) iz7FLtzj:oU/^^->7±(Dmmtm<. mosa^ 

(DllJiA<)iL^v'J=l>^^bM5A<^#bn. 1 ^(DfSLmizM^m^mitt^ztt^x'^tzo'frO)^, jejuirtsc-cAi/^^ 

-W^x«>5^><7•^lr.^:l•Jt:^)BTLTPirM(DiE^<i:LTffll^SctA<■Ct^o 

ioo32i±tmmm3izni^xit.Aw<^->t<mf^ii^Mzmmziy*)zi>mitm^f$.mLtzt)K^m\^m^^^ 

mzf^mmoztt<x^.7f.t)iyt)zi:yx>^um^mi^xi,^i\ 

[oo33]m±. :$^mmmmmiz'Di\xi!iL^UztK ^^^mitz^izmmt^^tjn^ 

[0034]«!l^l*, ±Um1&m^ ~3(CfcLxT. Wttli/7>**XtLTIiTEOS$fflLNf=AV i^'f-'PlZ'yi)^>^^t^^m 

\t^mx'&ox.zr^x^c\/DmizMmwi±iz'^')^>mim^mmtm\zmi^^H^t<D\t±xmi^^ztt<^^^ 

•So ^IC.xh7X5^;U;i-^l.Vv'J>7-'l'h(TEOS: (C2H50)4Si). vX5^;Uv^>(Si(C2Hg)2H2). h'JXh^^i/V^XSi 
(C2H50)3H).xh7X^^Ui/^P-fh^i'P^1*->(C8H24Si404)fc«fclfJTh7^^;i'V^aT"h^vP 
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[0036] 

[^0^<D5am]^U±cDi^^0J*^<iB^b*^^^ct:9lc.*f|B^lrJ;+^li^g|J^^fi<J(rMIi(D^4^ 



[Ml] (a) fc J:t; (b) li. HJfeflill 1 0'>'J=»K<blS0j?EMxg^ S-fBr ®ET?fc^o i 

[M3]llli^l2(DlSLi$)lfite^*f ¥®ElT-fc-5o 

[M4](a)fcJ:i;(b)(i. |IMi5iJ2, lllife«!l30)*>Uzi>K<b)»(D«)SIIfi$S^-rBr®ET-fey, M30)A-A' HjlSlJ^^, M ' 

[M5]^li<5i]3<D^SJi!tllS«R^*f ¥iS0-Cfc-So 
[M6]|IM6<5iJ3(D?Si$)iSte^^-r¥iSll-efc^„ 
[MZ] (a) - (d) li. tt*(Di>'j3>K<bli0iiEISxs^*-rer®^T'fe*, 

[^#(D|ftW] 

1 

6 bv7.h 

13 **x#An 

16|&fi)tll»« 

i7E)iism^ 

27L/— tfJtlSl 



[Ml] 
(a) 





[M2] 
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[M6] 
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[Ml] 
Ca) 



3 4 



I rH^^ 2 



(c) 



6 6 



+ 



(d) 



J. 
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